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Abstract
Background: The burden of musculoskeletal disorders (MSD) on the general health and well-
being of the population has been documented in various studies. The objective of this study was to
explore the association between MSD and the quality of life and mental health of patients and to
discuss issues concerning care seeking patterns in rural Greece.
Methods: Patients registered at one rural Primary Care Centre (PCC) in Crete were invited to
complete the Nordic Musculoskeletal Questionnaire (NMQ) for the analysis of musculoskeletal
symptoms, together with validated instruments for measuring health related quality of life (SF-36)
and mental distress (GHQ-28).
Results: The prevalence rate of MSD was found to be 71.2%, with low back and knee pain being
the most common symptoms. Most conditions significantly impaired the quality of life, especially
the physical dimensions of SF-36. Depression was strongly correlated to most MSD (p < 0.001).
Multiple logistic analyses revealed that patients who consulted the PCC due to MSD were likely to
have more mental distress or impaired physical functioning compared to those who did not.
Conclusion: Musculoskeletal disorders were common in patients attending the rural PCC of this
study and were associated with a poor quality of life and mental distress that affected their
consultation behaviour.
Background
The impact of musculoskeletal disorders (MSD) in the
general population has been associated with disability
and assessed by measures of health related quality of life
(HRQL) [1,2]. HRQL has become an important measure
when studying health status and health outcome [3]. Sur-
veys from the industrialized world revealed a high preva-
lence of MSD and its negative effect on the perceived
HRQL, as compared with other common chronic condi-
tions [4]. Musculoskeletal impairments rank number one
in chronic impairments in the United States and 1 out of
every 4 people in developed and less developed countries
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reports chronic musculoskeletal pain [5]. As such, the
United Nations and WHO declared the decade 2000-2010
as the Bone and Joint Decade with the aim of increasing
the understanding of the burden posed by MSD and
improving the HRQL of people suffering from them [5].
Several studies within primary care suggest that MSD are a
frequent reason for seeking care in primary care. In most
European healthcare systems, patients with MSD initially
consult a primary care physician, usually a general practi-
tioner (GP) [6]. Care-seeking behaviour due to MSD
seems to depend not only on factors associated with the
symptoms severity or persistence, but may also be
explained by levels of mental distress and depression
which have been associated with musculoskeletal pain in
various studies [7,8].
However, in Greece, issues regarding the impact of MSD
on HRQL remain relatively unexplored. According to a
recent study, implemented in rural Crete, the prevalence
of any MSD during a 12-month period in patients attend-
ing primary care services was reported to be as high as
82.6%, with low back pain being the main complaint.
This implied a strong burden for the primary care services
[9]. Thus, the current study seeks to examine the impact of
musculoskeletal conditions on HRQL and mental health
in patients attending a rural primary care setting in
Greece. The main objectives of the study are to identify a
potential association between MSD, HRQL and mental
disorders in a specific primary care population and to
investigate the extent to which impaired HRQL and men-
tal disorders affect the consultation rates for MSD patients
in primary care.
Methods
Setting and sample
Data was collected from one rural Primary Care Centre
(PCC) on the island of Crete. This PCC covers a popula-
tion of approximately 10,000 inhabitants, from a geo-
graphically defined area and is staffed by GPs, nurses,
midwives, physiotherapists and laboratory technicians
who provide primary and emergency care services around
the clock. Over a period of 10 working days, all consecu-
tive patients in the waiting room, aged 20-75 years, were
eligible to participate in this study. This sample size was
sufficient to show statistical significance at 80% for sub-
jects with MSD (a quality of life measure was associated
with the presence of MSD if responses to this measure
were 50% worse than for subjects without the presence of
MSD). The Greek version of the standardised Nordic ques-
tionnaire for the analysis of musculoskeletal symptoms
(general form) also known as the Nordic Musculoskeletal
Questionnaire (NMQ) was used to identify people with
musculoskeletal problems [10]. The NMQ is a self-admin-
istered questionnaire, designed for the purpose of screen-
ing for MSD in epidemiological studies and was translated
and validated into the Greek language [11]. The use of
NMQ to measure MSD prevalence in a primary care pop-
ulation in Crete has been reported elsewhere [9]. See addi-
tional file 1.
Instruments
Greek versions of the medical outcomes study Short Form
36 measures of health status (SF-36) [12] and the General
Health Questionnaire (GHQ-28) [13] were applied to
investigate HRQL and mental distress. The SF-36 consists
of 8 domains measuring physical functioning, role limita-
tion due to physical health problems, bodily pain, general
health, vitality, social functioning, role limitation due to
emotional health problems and mental health. Scores are
transformed from a range of 0 to 100, with the higher
score indicating better HRQL for all domains, except 'bod-
ily pain' where a lower score accounts for less pain and
increased quality of life. Physical functioning, role limita-
tion due to physical health problems and bodily pain cor-
relate mainly to physical dimensions, whereas role
limitation due to emotional health problems and mental
health mostly to mental dimensions of health status. Gen-
eral health, vitality and social functioning correlate to
both dimensions. SF-36 has been applied in general pop-
ulation surveys in many countries and has been used for
general or specific MSD [14,15]. SF-36 has been validated
in the Greek language [16].
The GHQ-28 is a 28-item measure of emotional distress
that is divided into four sub-scales: somatic symptoms,
anxiety/insomnia, severe depression and social dysfunc-
tion. For statistical analysis the binary method of scoring
the questionnaire was used. A score of 5 or more in GHQ-
28 indicated mental distress. GHQ-28 has also been used
to assess psychological distress in surveys of musculoskel-
etal disorders [17] and has also been validated in the
Greek language [18].
Data on height and weight was self-reported via the NMQ
and the body mass index (BMI) was calculated. Addi-
tional information concerning socio-demographic char-
acteristics (age, gender, cohabitation, education,
occupation, clinical co-morbidity and consultations to
PCC -to GPs, nurses or physiotherapists) was gathered by
reviewing medical records available at the PCC.
Bioethical committee
At first this study was approved by the Postgraduate Stud-
ies Committee of the Medical School of the University of
Crete, as a part of a PhD thesis. Then it gained the
approval of the Scientific Board of the Regional University
Hospital of Heraklion, which serves as a bioethical com-
mittee. All the participants were fully informed, through a
personal letter of agreement, about the purpose of theBMC Musculoskeletal Disorders 2009, 10:143 http://www.biomedcentral.com/1471-2474/10/143
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study and gave their written consent before the comple-
tion of the questionnaires.
Analysis of data
Cohabitation status was placed into 2 categories (cohabi-
tation/no cohabitation). Educational level and employ-
ment status were categorized according to the
International Standard Classification [International
Standard Classification of Occupations, 88 (ISCO-COM
6) and (International Standard Classification of Educa-
tion 1997, ISCED 0+1]. Multiple linear regression analy-
ses with backward selection were conducted using
physical and mental dimensions of SF-36 as dependent
variables and musculoskeletal symptoms, age, gender,
education, occupational status and clinical co-morbidity
as independent variables. Since both SF-36 and GHQ-28
refer to health indicators during the last few weeks, the
estimated 7 days prevalence of musculoskeletal symp-
toms were used. Regression analysis was performed with
GHQ-28 scores as dependent variables to test the possibil-
ity of predicting the mental health status from the occur-
rence of musculoskeletal symptoms. In order to estimate
the adjusted odds ratios of the consultations to PCC in
relation to scores of SF-36 and GHQ-28 multiple logistic
regressions were assessed. Continuous variables are
expressed as means (SD). In this analysis the prevalence of
pain during the previous 12-months period was used. All
analyses were performed using SPSS version 16.0. An a =
0.05 level was set as significant.
Results
Participation rate
Participation rate was high (91%), 176 patients (55%
females, mean age 54.5 years) agreed to complete the
questionnaires. 126 (71.6%) reported at least one muscu-
loskeletal problem during the previous 12-month period
(responses to the NMQ questions) with low back pain
being the most frequent (n = 76, 43.2%), followed by
knee (n = 55, 31.3%), shoulder (n = 53, n = 31.1%) and
neck problems (n = 46, 26.1%). Less than half of those
who reported MSD (n = 55, 31.3%) attributed to them
restrictions in daily activities and 42% reported pain dur-
ing the previous 7-day period (point prevalence). Women
and the elder tended to report more symptoms for every
pain site (p < 0.05).
The impact on quality of life
Musculoskeletal symptoms were generally associated with
worsened HRQL. Subjects reporting neck pain over the
previous 7-day period, had significantly lower scores in
SF-36, particularly for physical functioning (SF-36 score,
42.9 versus 81.0, p < 0.0001), role limitation due to emo-
tional problems (45.2 v 77.9, p < 0.0001), bodily pain
(52.9 v 24.4, p < 0.001), general health (56.4 v 48.7, p =
0.023), vitality (47.5 v 62.5, p = 0.002) and role limitation
due to physical problems (32.1 v 86.7, p < 0.001). Scores
relating to other musculoskeletal symptoms are presented
in Figure 1 (t-test analysis). Wrist pain did not show a sig-
nificant effect on any dimension of SF-36. The social func-
tioning, vitality and general health domains
demonstrated the least association with MSDs and the
mental health domain was affected only by knee pain.
Impaired HRQL was particularly evident for the physical
functioning, role limitations due to physical health prob-
lems and bodily pain domains in patients reporting any
musculoskeletal problem comparing with those (n = 50)
reporting no musculoskeletal problems at all. In general,
HRQL for subjects with coexisting MSD were worse than
those with only one disorder. Reporting of more than four
musculoskeletal symptoms significantly deteriorated all
SF-36 dimensions, except for vitality, social functioning
and mental health.
Among subjects reporting musculoskeletal symptoms, age
was found to influence physical functioning, role limita-
tions due to physical problems and bodily pain. Obesity
and lower education were both related to lower scores in
physical functioning. Women reported worst HRQL than
men as they scored lower in most SF-36 dimensions,
except for vitality, social functioning and mental health.
Occupation did not show any significant correlations in
the study population. The presence of clinical co-morbid-
ities did not influence the SF-36 scores.
The multiple regression analysis revealed that elderly
patients with pain in the hip or the upper back reported
more bodily pain. Physical functioning was worse in eld-
erly patients with low back or elbow pain. Role limita-
tions due to physical health problems were worse in
overweight patients with hip pain. By summarizing the
dimensions of SF-36 into two categories of 'physical
dimension' and 'mental dimension', neck pain (Beta = -
7.9, 95% C.I. -14.07- -1.93, p = 0.01) and upper back pain
(Beta = -5.6, 95% C.I. -10.47- -0.68, p = 0.02) appeared as
the most disabling symptoms, respectively (Table 1).
The impact on mental health
According to the analysis of GHQ-28 scores, MSD patients
were more likely than non-MSD patients to present symp-
toms of mental distress for every pain reported for the
time period of the last week. In multivariate analysis,
mental distress, as measured through GHQ-28, added a
negative effect in HRQL dimensions of SF-36, except for
general health (Table 1). Moreover, patients with mental
distress (those who scored positive in GHQ-28) were
more likely to be men (Beta = -1.25, 95% C.I. 0.12-0.65, p
= 0.003) who suffer from neck (Beta = 1.92, 95% C.I.
1.21-38.40, p = 0.03) or shoulder pain (Beta = 1.18, 95%
C.I. 1.40-7.47, p  = 0.006), according to the multiple
regression analysis.BMC Musculoskeletal Disorders 2009, 10:143 http://www.biomedcentral.com/1471-2474/10/143
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The impact on seeking care patterns
Only 32% of those who reported MSD had consulted PCC
services during the same period to seek advice on their
symptoms. The consultations were referring to GPs,
nurses and physiotherapists. Even when participants
reported restrictions in their daily activities due to any
MSD, they did not consult (crude odds ratio). Mental dis-
tress as measured with GHQ-28 (OR = 3.94, 95% C.I.
1.80-8.65, p = 0.001), and marginally bodily pain (OR =
1.02, 95% C.I. 1.01 - 1.04, p = 0.02) as measured by SF-36,
were the main factors affecting a patient with muscu-
loskeletal symptom to consult the PCC (Table 2). Logistic
regression analysis revealed significant correlations of the
consultations of MSD patients only with physical func-
tioning as measured with SF-36 and depression as meas-
ured with GHQ-28.
Discussion
Main findings
The impact on quality of life
The results of this study demonstrate that people attend-
ing primary care services and experiencing MSD have a
worse HRQL than those who do not suffer from MSD. The
dimensions of physical functioning, role limitations due
to physical health problems and bodily pain were the
most affected by the presence of MSD, while social func-
tioning, vitality and general health were the least affected.
The nature of the musculoskeletal disorders as well as the
local social network and cultural traits could explain these
findings. Moreover, in agreement with other studies it
seems that the physical dimensions were more strongly
affected by musculoskeletal symptoms than the psycho-
logical dimensions of HRQL [3,15,19]. An interesting
SF-36 mean scores of patients with and without MSD during the last 7-day period Figure 1
SF-36 mean scores of patients with and without MSD during the last 7-day period. Statistical significant values are 
printed in bold/italics. SD values are presented in the parentheses below. PH: physical functioning (MSD YES: Mean = 30.7, Min 
= 25.4, Max = 33.6) (MSD NO: Mean = 24.9, Min = 23, Max = 26.3) RL EHP: role limitations due to emotional health problems 
(MSD YES: Mean = 48.5, Min = 45.7, Max = 51.6) (MSD NO: Mean = 39.3, Min = 37.9, Max = 41.2) BP: bodily pain (MSD YES: 
Mean = 25.9, Min = 20.4, Max = 32.2) (MSD NO: Mean = 25.3, Min = 24.7, Max = 26.4) GH: general health (MSD YES: Mean = 
9.9, Min = 7.8, Max = 13.8) (MSD NO: Mean = 12.1, Min = 11.7, Max = 12.4) VT: vitality (MSD YES: Mean = 19.1, Min = 17.7, 
Max = 22.5) (MSD NO: Mean = 16.7, Min = 16.4, Max = 17.1) SF: social functioning (MSD YES: Mean = 10.4, Min = 6, Max = 
13.1) (MSD NO: Mean = 9.1, Min = 8.8., Max = 9.7) RL PHP: role limitations due to physical health problems (MSD YES: Mean 
= 46, Min = 38.2, Max = 51.6) (MD NO: Mean = 32.6, Min = 31.1, Max = 34.8) MH: mental health (MSD YES: Mean = 10.4, Min 
= 9.1, Max = 11.8) (MSD NO: Mean = 10.6, Min = 10, Max = 10.9).BMC Musculoskeletal Disorders 2009, 10:143 http://www.biomedcentral.com/1471-2474/10/143
Page 5 of 8
(page number not for citation purposes)
finding, according to multiple regression analysis, was
that low back pain was not as debilitating as expected,
since it was the most common symptom. Possible expla-
nations for this could be that either low back pain is con-
sidered a minor symptom, or the study population (rural,
self employed as farmers) were able to perform their usual
activities, even when experiencing back pain.
Regarding the impact of MSD on HRQL, the literature is
inconsistent on the effects of manual/farming activities on
the quality of life of the study population, e.g. a study in
the UK reports that farmers have greater health needs than
non-farmers [20], while another indicates that farmers
report less prevalence of psychiatric morbidity [21]. A fur-
ther study by Saarni et al reports that farmers have poorer
Table 1: Associations between HRQL factors and MSD
Dependent variable Independent variable Beta 95% CI P
Physical functioning Age -7.49 -11.92-3.06 0.001
GHQ-28 score -19.28 -27.21- -11.34 < 0.001
Elbows pain -30.53 -47.94- -13.12 0.001
Low back pain -19.87 -30.25- -9.49 < 0.001
Role limitations due to physical health problems BMI -8.21 -16.56-0.14 0.054
GHQ-28 score -23.33 -36.89- -9.78 0.001
Hip pain -26.70 -48.34- -5.05 0.016
Bodily pain Age 7.21 1.77-12.64 0.010
GHQ-28 score 8.71 0.51-16.91 0.038
Hip pain 6.58 5.45-31.51 0.006
Upper back pain 6.79 11.68-38.55 < 0.001
General health Female Gender 6.38 2.41-10.35 0.002
Vitality GHQ-28 score -13.07 -19.39- -8.44 < 0.001
Elbows pain -12.56 -23.49- -1.62 0.025
Social functioning GHQ-28 score --3.71 -7.33- - 0.09 0.045
Role limitations due to emotional health problems Female gender -11.53 -23.04- -0.03 0.049
GHQ-28 score -19.97 -32.03 - -7.92 0.001
Upper back pain -29.49 -47.30- -11.68 0.001
Mental health GHQ-28 score -5.06 -8.91 - -1.208 < 0.001
DIMENSION PHYSICAL GHQ-28 score -9.53 -13.41- -5.66 < 0.001
Neck pain -8.00 -14.07- -1.93 0.010
DIMENSION MENTAL GHQ-28 score -8.50 -11.67- -5.32 < 0.001
Upper back pain -5.58 -10.47- -0.68 0.026
Multiple linear regression analysis of SF-36 mean scores and MSD during the previous 7-day period adjusted for age, gender, education level, 
cohabitation status, GHQ-28 scores and number of co-morbidities. Only the statistically significant correlations are presented.
Table 2: Factors affecting the consultations to the PCC
No consultations Consultations
Number of patients % Number of patients % p OR 95% C.I.
GHQ-28 <5 51 77.3 15 22.7
Mental Distress ≥5 25 46.3 29 53.7 0.001 3.94 1.80-8.65
Mean scores (SD) Mean scores (SD) p OR 95% C.I
SF-36 Physical Functioning 79.2 (24.9) 62.4 (31.0) 0.004 0.98 0.96-0.99
Role Physical 71.7 (42.5) 61.9 (46.0) 0.261 0.99 0.99-1.00
Bodily pain 27.4 (26,3) 42.7 (23.2) 0.004 1.02 1.01-1.04
General Health 50.5 (10.6) 50.9 (14.8) 0.893 1.00 0.97-1.04
Vitality 59.2 (18.2) 60.9 (18.5) 0.639 1.01 0.98-1.03
Social Functioning 50.0 (11.2) 50.9 (9.6) 0.657 1.01 0.97-1.05
Role Emotional 83.8 (34.2) 75.8 (40.6) 0.278 0.99 0.98-1.00
Mental Health 59.2 (11.2) 61.1 (12.7) 0.409 1.01 0.98-1.05
DIMENSION Physical 57.6 (11.2) 55.8 (14.4) 0.452 0.99 0.96-1.02
DIMENSION Mental 60.5 (10.3) 59.9 (11.1) 0.769 0.99 0.96-1.03
Odds Ratio (OR) analysis of scores in GHQ-28 SF-36 associated with consultations to PCC. MSD consultations are referred to the previous 12-
months period. Statistical significant correlations are printed in bold.BMC Musculoskeletal Disorders 2009, 10:143 http://www.biomedcentral.com/1471-2474/10/143
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working ability and HRQL, but this is not caused by phys-
ical health problems [22]. In our study, farming was not
significantly related to impaired HRQL in any member of
the study population (both MSD and non-MSD patients).
Compared with persons without MSD and after control-
ling for other factors that may interfere with HRQL, only
neck and upper back pain were found to have a clearly
negative effect on the lives of the affected subjects.
The impact on mental health
Our study revealed that people reporting MSD scored
higher in GHQ-28 than those without MSD. Depression,
anxiety, distress, and related emotions have been related
to spinal pain and disability, according to a review of psy-
chological risk factors [23]. Lower education and more
mental morbidity were also found to be independently
related to sick leave due to neck and low back pain in a
rural population [24]. In our study, 42.8% of those who
complained of MSD also scored higher in GHQ-28 (≥5),
which may constitute a threat to their psychological
health. Both of the instruments used, GHQ-28 and SF-36
mental dimensions, seem to be effective in screening for
mental disorders in primary care, since their scores were in
agreement (r = 0.0381, p < 0.001). In addition, 79% of the
patients with a known history of depression had scored
positive in the GHQ-28.
The impact on seeking care patterns
It is apparent from our study that most people with mus-
culoskeletal pain do not seek care from primary care serv-
ices. In general, factors influencing consultation include
patients' demographics, health beliefs and expectations,
social status, accessibility to health care, functional status
and co-morbidity [25]. According to our findings, patients
consulting the PCC due to MSD were more likely to be
experiencing mental distress, bad physical functioning
and bodily pain. This finding is in agreement with other
studies [6]. Pain and lower levels of physical functioning
were noticed by primary care consultants for shoulder-
neck pain in the UK [26]. The chronicity of pain seems to
determine the health care utilization pattern in patients
with arthritic pain in the hip or the knee [27]. This finding
should be also discussed with caution since other ena-
bling factors, including access to health care services, may
interfere. A UK study by Farmer et al states that in general,
patients in urban areas consult primary care services more
than those in rural areas [28]. Furthermore, a recent study
in Greece by Mariolis et al suggests that Greek urban citi-
zens have different health needs, but that back symptoms
and muscle pain were the most frequent reasons for
patients (aged15-64 years) seeking primary care in the
particular rural area studied [29]. Although, MSD patients
were more likely to consult the PCC, if they experienced
mental distress, it is uncertain whether this could be a
characteristic of MSD patients based on the results of this
study. This requires further studies and experimental
methodology to be clarified.
Implications of the study
The present findings may have implications both for pub-
lic health planning and for primary care settings. Physical
disability and depression are both predisposing factors for
primary care consultations. General practitioners should
consider screening for psychological symptoms in all
patients with MSD symptoms. Apart from pain and disa-
bility management, patients with MSD also need psycho-
logical support. GPs need to be adequately trained to deal
in a sensitive manner with these patients and their fami-
lies.
Strengths and limitations of the study
The small size of the sample raises concerns of type II error
and the inclusion of only one PCC raises issues of gener-
alisation of other primary care settings. The fact that 15%
of the sample population did not complete the SF-36 may
have also introduced a potential bias response. However,
non-responders did not significantly differ from respond-
ers in terms of age, gender and presence of MSD. Time
needed for completion of the questionnaires and place
(waiting room in the PCC) was the main issues for non-
compliance, according to their reports. Household sur-
veys or pre-arranged telephone interview could overcome
this problem.
Although GHQ is not a diagnostic instrument, it can be
used in the first stage to identify potential cases of depres-
sion, which must in turn be confirmed using clinical
assessment [30]. This cross-sectional study reports on the
impact of MSD on mental health as measured by a screen-
ing scale. Thus, we are unable to comment on whether the
identified burden on the affected quality of life reflects the
mental health problems experienced or other co-morbid-
ities and conditions which may play a role. Our study can-
not explain if mental disorders are a cause or a
consequence of MSD factors and further studies are
needed.
The fact that the consultation rates were estimated
through the medical records may also introduce an infor-
mation bias, since the credibility of the records was not
previously checked. However, the current study contrib-
utes to the literature with regard to MSD, mental health
and HRQL, by focusing on the relationship between these
issues in a primary care setting in a rural location.
Conclusion
MSD are not only a common cause of physical distress in
primary care, but may also co-exist with mental health dis-
orders, worsening further the patients' quality of life. GPs
working in primary care settings should be aware of theBMC Musculoskeletal Disorders 2009, 10:143 http://www.biomedcentral.com/1471-2474/10/143
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possible effects of MSD on mental health and quality of
life. The current study focused on primary care patients
within a rural setting on the Greek island of Crete and
research into MSD and quality of life issues are limited
within such regions. Thus, local traditions and health
beliefs which might affect care seeking behaviour in MSD
patients residing in rural areas should also be considered.
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